Development of a sensitive enzyme-linked immunosorbent assay for the measurement of biologically active etanercept in patients with ankylosing spondylitis.
Etanercept is the first tumor necrosis factor inhibitor to be approved for rheumatic disease treatment. Its in vivo concentration is usually detected with commercial enzyme-linked immunosorbent assay (ELISA) kits; specifically, previous researchers have mostly used double-antibody sandwich ELISA technology. Double-antibody sandwich ELISA is employed to detect the total etanercept rather than biologically active etanercept, which is more relevant in terms of therapeutic drug monitoring. In this work, a sensitive ELISA that employed its antigen TNF-α to capture biologically active etanercept for concentration detection was established and validated for etanercept pharmacokinetic (PK) study in patients with ankylosing spondylitis (AS). The proposed assay was demonstrated to be precise and accurate over the linear range of 12.5-400pg/mL. The intra- and inter-assay relative standard deviation ranged from 3.9 to 12.2% and 6.2 to 11.1%, respectively, and recovery varied between 90.1 and 99.7%, confirming the assay's reliability. The effectiveness and accuracy of the assay was also validated according to quality samples containing etanercept with different TNF-α concentrations, and with plasma samples from patients with AS. To complete the study, both the proposed assay and double-antibody sandwich ELISA were applied to the PK study of etanercept in patients and compared. The multiple-dose results of both analytical methods were consistent, while the drug exposure of the first dose as-detected by the proposed assay was lower than that detected by double-antibody sandwich ELISA. In conclusion, the proposed ELISA was shown to provide more accurate concentration data for therapeutic drug monitoring in comparison to commercial ELISA kits.